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(54) ACTIVE MATRIX DISPLAY DEVICE 
(57)Abstract: 

PURPOSE: To prevent potential fluctuation of a signal line in point sequential drive of 
an active matrix display device. 

CONSTITUTION: The active matrix display device is constituted of a gate line G of a 
row shape, a signal line S of a column shape and a pixel LC of a matrix shape arranged 
on each crossing part of both. Further, the device is provided with a V shift register 1 , 
and it line sequentially scans each gate ling G, and selects pixels LC by one row at 
intervals of one horizontal period. Further, the device is provided with a horizontal 
scan circuit 4, and it successively samples a real video signal in each signal line S in 
one horizontal period, and it writes the real video signal in the sampled pixels LC by 
one row point sequentially. The device is provided with a precharge means 5 as a 
characteristic item, and it supplies a first precharge signal to all signal lines S all at 
once in a blacking period going ahead of the horizontal period, and it supplies 



successively a second precharge signal to each signal line S going ahead of 
successive sampling of the real video signal for each signal line S during the horizontal 
period. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The gate line of behavior, a train-like signal line, and the pixel of the letter of 
a matrix allotted to each intersection of both, The vertical-scanning circuit which 
carries out line sequential scanning of each gate line, and chooses the pixel for a party 
for every 1 level period, It is the active-matrix display which has the horizontal 
scanning circuit which writes a video signal in the pixel for the party chosen within the 
1 level period by carrying out the sequential sampling of the video signal at each signal 
line by point sequential. The 1 st precharge signals are supplied ail at once to all signal 
lines at the blanking period preceded with a level period. The active-matrix display 



characterized by having preceded with the sequential sampling of the video signal over 
each [ in a level period ] signal line furthermore, and having the precharge means 
which carries out sequential supply of the 2nd precharge signal at each signal line. 
[Claim 2] Said precharge means is a active-matrix display according to claim 1 
characterized by carrying out sequential supply of a video signal and the 2nd 
precharge signal which has the same wave substantially after carrying out 
simultaneous supply of the 1st precharge signal which has predetermined potential. 
[Claim 3] It is the active-matrix display according to claim 1 which carries out [ that 
said precharge means is equipped with two or more switching means linked to the 
edge of each signal line, and the control means which performs closing-motion control 
of each switching means, these control means carry out closing-motion control of two 
or more of these switches all at once at a blanking period, and supplies the 1st 
precharge signal to each signal line, carries out sequential closing-motion control of 
this switch of plurality / during / a level period /, and supplies the 2nd precharge 
signal to each signal line and ] as the description. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to a active-matrix display. It is related 
with the potential shake prevention technique of the video signal line in point 
sequential actuation in more detail. 
[0002] 

[Description of the Prior Art] With reference to drawing 6 , the configuration of the 
conventional active-matrix display is explained briefly. The active-matrix display has 
the liquid crystal pixel LC of the letter of a matrix allotted to each intersection of the 
gate line G of behavior, the train-like signal line S, and both. Each liquid crystal pixel 
LC is driven by the thin film transistor Tr. The V shift register (vertical-scanning 
circuit) 1 01 carries out line sequential scanning of each gate line G, and chooses the 
liquid crystal pixel LC for a party as every 1 level period (1 H). the liquid crystal pixel 
LC for the party as which the H shift register (horizontal scanning circuit) 102 carried 
out the sequential sampling of the video signal at each signal line S, and was chosen 
within 1 H — a dot order — next, a video signal is written in. While each signal line S is 
connected to a video line through the level switch HSW and supply of a video signal is 
received from the signal driver 1 03, the H shift register 1 02 outputs the level sampling 
pulses HI, H2, H3, — , Hn one by one, and, specifically, performs closing motion control 
of each level switch HSW. 



[0003] 

[Problem(s) to be Solved by the Invention] Drawing 7 expresses the wave of a 
sampling pulse. A sampling rate is accelerated as highly minute-ization of a 
active-matrix display progresses, and it is sampling pulse width-of-face tauH. It 
comes to vary. A sampling hold is carried out at the signal line S with which the level 
switch HSW which corresponds if a sampling pulse is outputted is opened and closed, 
and a video signal corresponds from a video line. There is a capacity component in 
each signal line S, and charge and discharge arise by the sampling of a video signal. As 
a result, the potential of a BITEO line is changed. If a sampling rate accelerates to the 
appearance mentioned above, it is sampling pulse width-of-face tauH. Since it varies, 
the charge and discharge to each signal line S are not fixed, and the potential of a 
video line shakes. This serves as a fixed pattern of a vertical reinforcement, and 
appears, and the technical problem that display image grace is spoiled remarkably 
occurs. Since a sampling rate serves as timing to which the following sampling pulse 
falls after the potential shake of a video line starts comparatively low in the display 
according to the usual NTSC standard, and it does not have an adverse effect on a 
front signal line, the fixed pattern of a vertical reinforcement does not appear. 
However, when it becomes HDTV and **** NTSC, as for a sampling rate, it is in a 
difficult situation to go up extremely and to suppress the potential shake of a video 
line effectively. Generally saprine GUPARUSU is created with H shift register which 
consisted of thin film transistors (TFT). Compared with a single crystal silicon 
transistor, since mobility is low and dispersion in a **** physical constant also has it, 
TFT is difficult to control to a precision the sampling pulse made in this circuit. 
[ large ] Moreover, in addition to dispersion in sampling pulse width efface, dispersion 
arises to some extent also in the on resistance of the level switch HSW. Since 
fluctuation arises in the charge-and-discharge property of a signal line S and the 
potential of a video line shakes by this, a actual video signal is overlapped, and this 
becomes vertical reinforcement-like, appears, and spoils the display grace of an image 
remarkably. 
[0004] 

[Means for Solving the Problem] This invention aims at controlling effectively the 
potential shake of the video line generated with improvement in the speed of a 
sampling rate in view of the technical problem of a Prior art mentioned above. The 
following means were provided in order to attain this object. That is, the active-matrix 
display concerning this invention is equipped with the gate line of behavior, the 
train-like signal line, and the pixel of the letter of a matrix allotted to each intersection 
of both as a fundamental configuration. Moreover, it has the vertical-scanning circuit, 
and line sequential scanning of each gate line is carried out, and the pixel for a party is 
chosen for every 1 level period. Furthermore it has the horizontal scanning circuit, and 
the sequential sampling of the video signal is carried out within a 1 level period at each 



signal line, and a video signal is written in the pixel for the selected party by point 
sequential. It has the precharge means as a description matter of this invention, the 
1st precharge signals are supplied all at once to all signal lines at the blanking period 
preceded with a level period, it precedes with the sequential sampling of the video 
signal over each [ in a level period ] signal line further, and sequential supply of the 
2nd precharge signal is carried out at each signal line. Preferably, said precharge 
means carries out sequential supply of a video signal and the 2nd precharge signal 
which has the same wave substantially, after carrying out simultaneous supply of the 
1st precharge signal which has predetermined potential. Said precharge means is 
equipped with two or more switching means linked to the edge of each signal line, and 
the control means which performs closing motion control of each switching means as 
a concrete configuration. These control means carry out closing motion control of 
these two or more switches all at once, supply the 1 st precharge signal to each signal 
line, carry out sequential closing motion control of this switch of plurality [ during / a 
level period ], and supply the 2nd precharge signal to each signal line at a blanking 
period. 
[0005] 

[Function] According to this invention, the charge and discharge of each signal line 
are almost substituted for the 1st precharge signal and the 2nd precharge signal which 
were divided into two steps, and the charge and discharge in the case of sampling a 
actual video signal (following real video signal) have composition generated only in the 
difference of precharge level and signal level. Therefore, the potential shake of the 
video line which compares with the former and supplies a real video signal is 
controlled, and the fixed pattern of a vertical reinforcement which poses an image 
grace top problem can be removed. Especially, the two-step method is precharged, 
the 1 st precharge signals are first supplied all at once to all signal lines at a blanking 
period, and rough charge and discharge are performed. For this reason, the 1st 
precharge signal has the fixed potential of a gray level. Then, it precedes with the 
sequential sampling of the real video signal over each [ in a level period ] signal line in 
the 2nd step, sequential supply of the 2nd precharge signal Is carried out at each 
signal line, and fine charge and discharge are performed. For this reason, the 
precharge video signal with which the 2nd precharge signal has the same wave 
substantially with a real video signal is used. Thus, the potential shake of a video line 
can be notably controlled by dividing rough charge and discharge and fine charge and 
discharge into two steps, and performing them. When only simultaneous precharge of 
the 1 st precharge signal of a gray level is performed and a real video signal is near a 
white level or the black level temporarily, the still big potential difference arises from 
the gray level obtained by simultaneous precharge. Therefore, the situation 
inadequate for controlling the potential shake of a video line arises. Moreover, if only 
point sequential precharge of the 2nd precharge signal is performed, a potential shake 



arises in this very thing. That is, by point sequential precharge, the potential of a gate 
line affects a shake to the potential of a signal line, this affects it by capacity coupling 
between a signal line and a gate line, and image degradation of shading etc. arises. As 
mentioned above, only by one side of simultaneous precharge and point sequential 
precharge, it is difficult to prevent deterioration of image grace thoroughly, and 
nonconformities, such as a vertical reinforcement and shading, can be removed only 
after using both together. 

[0006] Furthermore, the ON time amount of the level switch linked to each signal line 
doubles equivalent by preceding with the writing of a real video signal and writing in a 
precharge video signal. Thereby, other nonconformities, such as a ghost and 
resolution degradation, are improvable. A lot [ the on resistance of a level switch, or 
the capacity of a signal line ], when the sampling period of a real video signal is 
extremely short, it may be unable to change from precharge attainment level to the 
potential level of a real video signal. For example, when a simultaneous sampling is 
performed as 1 set, if a sampling period is dramatically short, the so-called ghost will 
generate three signal lines. In this point and this invention, since it is equivalent to the 
ON time amount of a level switch having doubled, a ghost can be controlled. 
[0007] 

[Example] With reference to a drawing, the suitable example of this invention is 
explained to a detail below. Drawing 1 is the circuit diagram showing one example of 
the active-matrix display concerning this invention. This equipment is equipped with 
the liquid crystal pixel LC of the letter of a matrix allotted to each intersection of the 
gate line G of behavior, the train-like signal line S, and both. Although it has the pixel 
LC which used liquid crystal as electrooptic material in this example, this invention is 
not restricted to this and may use other electrooptic material. Corresponding to each 
liquid crystal pixel LC, the thin film transistor Tr for actuation is formed. The source 
electrode of a thin film transistor Tr is connected to the corresponding signal line S, a 
gate electrode is connected to the corresponding gate line G, and the drain electrode 
is connected to the corresponding liquid crystal pixel LC. 

[0008] The V shift register 1 is formed and the vertical-scanning circuit which carries 
out line sequential scanning of each gate line G, and chooses the liquid crystal pixel 
LC for a party for every 1 level period is constituted. The V shift register 1 carries out 
the sequential transfer of the vertical start signal VST mutually synchronizing with the 
vertical clock signal VCK of an opposite phase, and VCKX, and, specifically, outputs 
the selection pulse VI and — Vm to each gate line G. Thereby, closing motion control 
of the thin film transistor Tr is carried out 

[0009] Moreover, it has the H shift register 2, and the sequential sampling of the real 
video signal is carried out within a 1 level period at each signal line S, and a real video 
signal is written in the liquid crystal pixel LC for the selected party by point sequential. 
Specifically the level switches HSW1. HSW2, and HSW3, — , HSWn are prepared in the 



end of each signal line S, it connects with the video line 3, and supply of a real video 
signal is received. On the other hand, the H shift register 2 carries out the sequential 
transfer of the level start signal HST mutually synchronizing with the level clock signal 
HCK of an opposite phase couple, and HCKX, and outputs sampling pulses HI, H2, H3, 
— , Hn. These sampling pulses carry out closing motion control of the corresponding 
level switch, and carry out the sampling hold of the real video signal at each signal line 
S. Thus, the horizontal scanning circuit 4 consists of combination of the H shift 
register 2 and the level switch HSW. 

[0010] The precharge means 5 is established as a description matter of this invention, 
the 1st precharge signals are supplied all at once to all the signal lines S at the 
blanking period preceded with a level period, it precedes with the sequential sampling 
of the real video signal over each [ in a level period ] signal line S further, and 
sequential supply of the 2nd precharge signal is carried out at each signal line S. Both 
these 1st precharge signal and the 2nd precharge signal are included in the precharge 
video signal, and are supplied from the outside through the precharge line 6. 
Specifically, the precharge means 5 has the precharge switches PSW1 and PSW2 
linked to the edge of each signal line S, — , PSWn. Moreover, It has the P shift register 
7, and sequential closing motion control of the precharge switch PSW is carried out, 
and the 2nd precharge signal is supplied to each signal line S. The P shift register 7 
has the same configuration as the H shift register 2, carries out the sequential 
transfer of the level start signal PST mutually synchronizing with the level clock signal 
PCK of the couple of an opposite phase, and PCKX, and still more specifically outputs 
the sampling pulses PI, P2, P3, — , Pn for precharge. According to the sampling pulse 
for these precharge, sequential closing motion control of the level switch PSW is 
carried out. Furthermore, the gate 8 intervenes between the switching means which 
consist of a P shift register 7 and two or more PSW. This gate 8 includes the series 
connection of each stage of the P shift register 7, and the inverter component 9 and 
the NOR gate component 10 which intervenes between corresponding PSW. The 
control signal PCG is supplied to one terminal of each NOR gate component 10 from 
the outside, and the 1 st precharge signals are supplied all at once to all the signal lines 
S according to this. That is, the sampling pulse P outputted from the P shift register 7 
and the keying signals PP1 , PP2, PP3, — , PPn with which the control signal PCG was 
compounded are impressed to each switch PSW. Thus, they carry out sequential 
closing motion control of the switch PSW of the plurality in a level period, and supply 
the 2nd precharge signal to each signal line S while the P shift register 7 and the gate 
8 constitute the control means, carry out closing motion control of two or more 
switches PSW all at once according to the control signal PCG outputted during a 
blanking period and supply the 1 st precharge signal to each signal line S. 
[0011] Drawing 2 is the typical wave form chart showing an example of a real video 
signal and a precharge video signal. A polarity reverses a real video signal for every 1 



level period focusing on tiie predetermined reference potential Vo. The maximum 
amplitude VB is about **4.5V. In the case of a normally white mode, a black display is 
performed when the absolute value of VB is in the greatest level. As for a real video 
signal, the wave in which the signal HBLK of black level is included and is actually 
written after that continues during a blanking period. On the other hand, the precharge 
video signal has the same wave as substantially as a real video signal. Namely, a 
polarity is reversed for every 1 level period focusing on a reference potential Vo. 
However, the level **** is set as medium level, and the signal PBLK included during a 
blanking period is used as the 1 st precharge signal. The electrical potential difference 
**** of PBLK is set as about 2.5V in the absolute value. The wave following PBLK is 
used as the 2nd precharge signal. 

[0012] Next, with reference to the timing chart of drawing 3 . actuation of the 
active-matrix display shown in drawing 1 is explained to a detail. First, the control 
signal PCG supplied to the gate 8 is supplied fi-om the outside during a blanking period 
synchronizing with the 1 st precharge signal PBLK mentioned above. Then, similarly 
level start signal PST is supplied to the P shift register 7 from the outside. 
Furthermore, it is delayed by the predetermined pixel to PST, and level start signal 
HST is inputted into the H shift register 2 from the exterior. In addition, the level clock 
signal PCK and PCKX are supplied to the P shift register 7, and the level clock signal 
HCK and HCKX are supplied to the H shift register 2. In this example, HCK and PCK 
use the same wave so that it may illustrate. Similarly, HCKX and PCKX are also the 
same waves and serve as relation of an opposite phase to HCKPCK. 
[0013] Now, the potential is expressed with Vsigk paying attention to the k-th signal 
line X. If PST inputs into the P shift register 7, a sequential transfer will be carried out 
by PCK and PCKX and the sampling pulse Pk corresponding to the k-th signal line X 
will be outputted to a certain timing. Similarly, the sequential transfer of the HST 
inputted into the H shift register 2 is carried out by HCK and HCKX, and the sampling 
pulse Hk corresponding to the k-th signal line S is outputted to a certain timing. Hk is 
answered, HSWk opens and closes and a real video signal is sampled by the k-th signal 
line. It precedes with this, PSWk which answers and corresponds to Pk opens and 
closes, and the 2nd precharge signal is sampled by the k-th signal line. At this time, 
OR gate 8 intervenes between PSWk and the P shift register 7. That is, Orr with the 
k-th outputs Pk and PCG of the P shift register 7 is taken, and PPk is eventually 
supplied to PSW. This PPk contains PCG outputted during a blanking period, and 
closing motion control of each PSW is carried out all at once. Thereby, the 1st 
precharge signals PBLK are supplied all at once to all the signal lines S at the blanking 
period preceded with a level period. Then, it precedes with the sequential sampling of 
the real video signal over each [ in a level period ] signal line S, and sequential supply 
of the 2nd precharge signal is carried out at each signal line S. 

[0014] By performing precharge crossed to such two steps, the potential Vsigk of the 



k-th signal line changes like a graphic display. First, the 1st precharge signal PBLK is 
written in according to PCG, and signal-line potential rises to ****. After this 
potential is held for a time, the 2nd precharge signal is written in synchronizing with Pk. 
In this example, the potential of the 2nd precharge signal serves as Vb. After this level 
is held for a time, a real video signal is written in synchronizing with Hk. In this example, 
this real video signal also has the potential of Vb. Then, signal-line potential is held for 
a time, and shifts to the next level period. Thus, in this invention, the signal-line 
potentials Vsig are raised to a gray level all at once synchronizing with a control signal 
PCG. Then, synchronizing with Pk, a precharge video signal is written in before the 
timing of Hk of inputting a real video signal. In short, when writing in a real video signal, 
it changes into the condition of almost burying the potential difference of about 
lOOmV of numbers, thus — If it carries out — the potential shake at the time of the 
charge and discharge of a real video signal — abbreviation — since it is lost 
thoroughly, the vertical reinforcement which had become a problem conventionally 
can be controlled notably. In addition, vertical start signal PST and the precharge 
video signal for precharge are synchronized mutually. Similarly, it is necessary to also 
synchronize HST and a real video signal mutually. Moreover, as the 1st precharge 
signal in a blanking period, blanking signal PBLK contained in a precharge video signal 
is used, and it is set as the gray level. The thing of a same waveform is used for a 
precharge video signal and a real video signal except for a blanking period. However, 
the source of a signal which supplies a real video signal and a precharge video signal is 
prepared independently. If only point sequential precharge is performed, since a gate 
line and an auxiliary capacity line shake at the time of point sequential scanning, 
shading etc. will come out. In view of this point, by this invention, it precedes with 
point sequential scanning, simultaneous precharge is performed, and a control signal 
PCG is supplied from the exterior for this object. Since there are two. a point 
sequential precharge period and a dot order following fruit video-signal write-in period, 
when writing in one line of a signal line, it becomes that the ON time amount of HSW 
doubles, and equivalence, and, thereby, a ghost can also improve. It is equivalent to 
having doubled the video line of a real video signal. 

[0015] Drawing 4 is the circuit diagram showing the concrete example of a 
configuration of the active-matrix display shown in drawing 1 . In order to make an 
understanding easy, the corresponding reference number is given to the 
corresponding part. Each HSW consists of a transmission gate component in this 
example. It is impressed by HH1, HH2, HH3, — , HSW that carries out a next door 
response through the sampling pulses HI, H2, and H3 by which the sequential output 
was carried out, — , the ** clock gate 21 and a buffer 22 from the H shift register 2. In 
addition, since a transmission gate component is driven, the signal of HH and an 
opposite phase is also impressed simultaneously. According to a sampling pulse H, the 
switching action of the clock gate 21 is carried out, it samples CK and CKX which 



were inputted from the outside, and supplies them to a buffer 22. namely, — this 
example — HI, H2, H3, and — direct — using — every -- HSW — closing motion 
control — not carrying out — once — CK and CKX — this HI, H2, H3, — , after 
coming out and choosing — HH1, HH2, HH3, and — carrying out — every — closing 
motion control of HSW is performed. HI, H2, H3 and — which are outputted from the 
H shift register 2, and since delay and distortion have arisen in ******, this was not 
directly used for closing motion control of HSW. but it once shaped in waveform 
through the clock gate 21 , and HH1 , HH2, HH3, and — have been obtained. Since it is 
created based on these [ HH1, HH2, and HH3 ], — , CK that has produced neither 
****** nor distortion, and CKX, precise closing motion control of HSW can be 
performed. Similarly, it is used for closing motion control of the ** clock gate 23, and 
the sampling pulses PI, P2, and P3 outputted from the P shift register 7, — , CK which 
passed through this gate 23. and CKX consider as PP1, PP2. PP3. and — . and are 
used for closing motion control of each PSW. In addition, the gate 8 intervenes 
between the clock gate 23 and each PSW, and PCG is added to each PP1, PP2 and 
PP3, and — . 

[0016] Actuation of the active-matrix display finally shown in drawing 4 with reference 
to the timing chart of drawing 5 is explained to a detail. PCG is outputted during a 
blanking period and the ON time amount is taken by several dots (several bits). 
Thereby, the 1st precharge signal can be written in enough. OK, HOK, and POK use 
the same wave. Similarly, CKX, HOKX, and POKX also use the same wave. Each of 
these is supplied from an external timing generator. After POG is outputted, PST is 
supplied from the outside, and HST is supplied with after that predetermined phase 
contrast. The P shift register 7 carries out the sequential transfer of the PST 
synchronizing with PCK and POKX, and outputs the sampling pulses PI, P2, and P3 
for precharge, and — . Similarly, the H shift register 2 carries out the sequential 
transfer of the HST synchronizing with HCK and HCKX. and carries out the sequential 
output of the sampling pulses HI, H2, and H3 of a real video signal, and — . The clock 
gate 23 passes CK and CKX selectively according to PI, P2, P3, and — , and supplies 
PP1, PP2, PP3, and — to each PSW. At this time, OR gate 8 is adding PCG to PP1, 
PP2. PP3, and — . On the other hand, the clock gate 21 by the side of the H shift 
register 2 passes CK and CKX selectively according to HI, H2, H3, and — , and is 
generating the final sampling pulses HH1, HH2, and HH3. The pulse PCG for 
simultaneous precharge has the ON time amount for several bits, and the sampling 
pulse for point sequential precharge has the pulse width for 1 bit so that clearly from 
the timing chart of a graphic display. On the other hand, the sampling pulse of a real 
video signal serves as pulse width for 1 bit. Although the ON time amount of PSW may 
be taken by 1 -several bits, he is trying only for the amount of 1 bit not to take the ON 
time amount of HSW generally. Thereby, when carrying out the simultaneous sampling 
of two or more bits, the ghost who had become a problem conventionally can be 



controlled effectively. 

[0017] Change of the potential Vsig1 of the 1st signal line is shown under No. 1 of the 
timing chart of drawing 5 . The 1 st precharge signal is written in according to PCG. 
After this level is held for a time, the 2nd precharge signal is written in according to 
PP1. After this level is held for a time, a real video signal is written in according to 
HH1. The level written in eventually is held during a 1 level period. 
[0018] 

[Effect of the Invention] Like, according to this invention, after [ which was explained 
above ] performing 1 st precharge during a blanking period, 2nd precharge is performed 
by point sequential during the level period. Therefore, in the phase which writes in a 
real video signal, since signal-line potential has reached abbreviation completeness at 
real video-signal potential level, there is no shake of signal potential and fixed 
patterns, such as a vertical reinforcement, can be improved. Moreover, since 
simultaneous precharge is performed in advance of point sequential precharge, the 
potential shake produced in the case of point sequential precharge is also cancelable. 
For this reason, precharge of a perfect dot sequential system can be attained and 
shading which had become a problem conventionally is lost. Furthermore, a ghost, 
resolution degradation, etc. can be reduced for having doubled the ON time amount of 
a level switch, and equivalence. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the fundamental configuration of the 
active-matrix indicating equipment concerning this invention. 

[Drawing 2] It is the wave form chart with which explanation of the active-matrix 
display shown in drawing 1 of operation is presented. 

[Drawing 3] It is the timing chart with which explanation of the active-matrix indicating 
equipment shown in drawing 1 of operation is presented. 

[Drawing 4] It is the circuit diagram showing the concrete example of a configuration 
of the active-matrix display shown in drawing 1 . 

[Drawing 5] It is the timing chart with which explanation of the active-matrix indicating 
equipment shown in drawing 4 of operation is presented. 

[Drawing 6] It is the block diagram showing an example of the conventional 
active-matrix indicating equipment. 

[Drawing 7] It is the wave form chart with which technical-problem explanation of the 
conventional active-matrix display is presented. 
[Description of Notations] 
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2 H Shift Register 

4 Horizontal Scanning Circuit 

5 Precharge Means 
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[000 1] 

"ftm^^-f y(Dmmm±mmicmt^o 

[000 2] 

U ^ xg5^x««{itf hi^ G i: , ?«J«©«^^ s 
mLTh^^o m^com^Bmmhcimmh'yyi^T.^ 
ES) 1 0 ui^^'-h%%G^mm:kMML-mmm 

(IH) l5(C-ff^>©?«|lli«LC;&»i?-r5o Hv'^ 

M^i>"x3? OK¥MMmm) 1 0 2fi 1 H^Tmmn^ 
Lx^'ft'7'<yktmm.tn>'^'t}VY'74/^ i o 3*^ 

e.«sftft^©«l&^Stt5-^. H~>7hUS>'X^; 1 0 
2{i|iii^7]<¥-9-y7ijyi^V^;l'XH 1, H2, H3, 
-. H n^m*jL#7j<¥X^>y^H S WOP^FJW^tT 



[0003] 

mmo:>^mmm\t■hmt3\c'^tlx^yf^} y^'\y-Ytf^m 

?>o -9-y7U y^V^;PX*^'tfl:^i?tx5i:MiS-r§7i<¥x 

^' -y s w^^TjflP^ ^nex^^^ y-h-^^mmmms^n 
^&t^\mm'5>\z■^y-f') y^^t^-;^ F^tiSo 

y7U y^7-7^;i.xi|ii T H *ni'F>o < ^^ff s {cStf 

■otcmmcom^. ^yy^vy'>']^-hiitmmi&< 
^^-fy(Dm&mmm^^ri}^^^A(DVyfv y^^i 
jVT.t'^^^yfi^^ii^^y^t.is.^'^. wmmmicm 

*^L5S:*^'5. HDT V^fgjiNT S Ctc:^§i:. ■9-^7° 
Watc}Ip^^cD;^)^Hil^ttjatfe§o -9-7'; y^^7l;l/X 

fi-uatc^Hh^y^^'x^f (TFT) T'«^?n;fcHiy 

7 h Wi^X^Tfffig^nSc T F Tti^i^^B-yJ 3y h 

^ y i>'x ^ tci:t^^»]fi*Hg < x^^mm.(D\i 6 o t 
fe^tv^;^^. c«@ss-(?f^c>ns+)-y7u y^^vi^x* 
m^immt^mmmx^^o •9-y7uyy/^;i/ 

XiliS®a'?.Otfi:i]Px.. 7j<¥X'f 'yf-H SWcD:tyfiR 
[0 0 0 4] 

oTfg^-r^ e x;4-^^ ycDWisn^aiswtwij-r 

K-rSo ^?.ti:7K¥^«lljK^«^T43D. -Tk^ffiH 

rtTB^«^*^«^«{i:i«^i^y7u y^L. as?^ 

*5D. 7j<TfflPEgfc5feff-r§7^y^y^'fflPJfc^ 1 7u 
=j-^~mm^±{mm.\cnLx-'^icfmu ^ 
7k¥fflP^*#fl^*acMi-§t!!ft««^cD)«i^+i-y7u y 

^IcMtLT^ 2 7U f-^-i/'M^^^Sff^^Kfli^fl 
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mm^ t hrwk m-<Dmmmt^m 2 -/u ^ + -^^ 
icmmm7,4-yi-^-mcmmmmLxm 1 -fv^^ 

[0 0 0 5] 

j^mcm 1 y u 2 :/u ^^-m^ 

^ yommtifimm ^ iiifiD°pf4±Ppis i: * s^ffi 

#ff^lSWii^«l&t. lfflA>*5=ES^«%»T-r5o CCD 

mM*^4i;§o u^r. M^fty-cyo^mmn^^ 

[0 0 0 6] ^P>K, iiRftfa^o»tja*t5ttf bT 

5o u~7.v^m»s.mmm-^^-^^ 



< . K•ommm^<D^yf') ymmis^mm\m 

1 fii; Lxmm^y-fv y^'m^t^-^tzM^. -9- 

2{gtc^ofc»i;^i5i?fe§5&. d-Xh^WJ-et 
[000 7] 

C tc >rt JS L T IKllli £D»M h ^ y v'X ^ T r A^^tt p. n 

tcgM$n> F b-f yMStimt sis^hIB* l c 

[0 0 0 8] V^>'7hlxiy*X^J l*W?>nT*30> # 

ti. V5/7 hUv^'X^ 1 iiSVHC)Mffl©Slti'p.y>7ft 
#VCK, VCKXtC^ffiLTSax^-hfS^VST 
;&»M53i L . aJi^7 VUX V 1 , • • • V m^#^- MS G 

[0 0 0 9] X. H'>7M^e^X^f 2:&«^T*5D. - 

-«tCti7l<¥X-r>y^HSWl. HSW2, HSW3, 
HSWn3bWP.nTfc'D. lfxJr^-i'>3tcSM 

^n^tt#€^©«ii&*^tt5c -^H^>7 h ui>'x^ 

2tiSv^fc3im-M©7k¥^'n<yi'ffi#HCK, HC 
KXfcllffiLT7j<¥X^r-Fffi^H S l^km^M^l^. 

■9-y7'uy^'7^;^XH 1 , H2, H3, Hn^ffi;^; 

<y ^^gflPJ*J» ffl^ 0«^*S S ^cSKliM^^-*^ y 
fVyi^t-~^l¥t^o tlOfiltC, H^'7H'i^X^f2 
fcTk^X-r -y S WOffl*-&^-B:T'7|<¥**@!iS 4 

[0 0 10] *f80j5cD»WafcLT7U^-v->>~¥g 
5 e.nT43 D . 7j<¥fflP^fc5fePt 5 7^ y + y 

mmicm i yu^-v-^^^M^^s^fi^ss ^cmlt-^ 
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fi#ti:#SnT*3D^ :/U^^->'^-t'i^6*:n-LT^^ 

PSWl, PSW2, P SWn^WLTl/^i.o X. 
^ P S W^IWi^MlflSiJftl LT#fi^^ S (CB 2 ^+ 

•D. 5iMciMffi£D-M£D7j<¥i'D-y^fB-^PCK, PC 

KXicmmLX7}i¥7.^~himv s T^nii^iEj^L, 
:/U^^-v')l«i^>yuv^v^;i/XP 1, P2, p 
3, -. Pn^tiitjt^o cni^-fvi-^-i^mo^y 

Mffii^nSo ^P>{i:. Pi/7M^>^X^7i:1i^©PS 
W*^ 6 * S X-r -y ©MtC'^- h 8 LTV> 

5. c©y-h8tiP^>7M'f:^X^7©#@i:> MiS 

tsp swi:offlc/i-ft'r5^>'A-^*?9 i:y7y 
- 1 0 t(D&mm^^tSo §77^- h*? 1 
0(D-^cDS?ica©jWi^p c G*^^^a5A^5.m$n 

s{i:MtT-?r{c«^^n§o #X-r>y^PSW 
t{i:Piy7 h i^s>'x^f 7*^5H:S;b^nfc^ty:/'; y^^7i 
;i/x p p c G tti'^-^i^-^nrcmminn p p 

1, PP2, PP3, P P nifma-^tl^o iKOm 
PiX7 hPi>'X^f 7 iiy-h 8«SilSP^®^«l3!cU 

Tfe'D. 7^y*yyfflHtt5tctii^^n§ws#Pc 

G lcmi^rmML<DX4 <y f - P S W^-^tCiaiflSW LT 

m 1 :/u s icmt^ tmc. 

7k¥mm^mm(D7,-r >y ^ p s w^ii^pjflpjsij® lt^ 

[0 0 1 1] 0 2^. mmmn^tfv'^^-i^mmn 

^(Dmmmm o ^^^bt Lx-:^¥mmmimm'^R 

^iy'7y^ymfsmm^]y^^i^(Dm^HBh k*^# 

TWHtttcSttTb^SK-rSo fit. 7"^y*>^'*«H* 

fc-^^n^M^p B L ni^(DU-^)i'V pif!^mu-^)\^ 

n§o PB LK©«i±Vp«P^«WtfiT2. 5V|g 
fi^C^S^tlTl^So PBLKtcM<W±^2:/';f- 

[0 0 12] :kim3(D^^ ^y'^f^^-h^^ML 



^p cGiimmLTcm i :/'j^^-i^«#p b l Ktcp 
mLxy^y^ymmmznmt-^mm-^n?>o =t<D 

li, Pi/7 h U-v'X^ 7 K7j<TX^- hfi^P S Ttm 

i;<^gPA^?.«m^n§o psTtc»LTP/fS 

a^53-gELTH->7 h L->>"X^ 2 ^c51-a5*^?,7j<¥Xi5' 
-Y\m\lSTifXti-^n^o ^5:43. P~>7h^i>'X^ 
7 }c{i7K¥i' n -y ^>fs^ P C K , P C K X tf^W^-^ n> 
Hv'7 h Pv/*X^ 2 t{±7j<2p^ D >y ^«^H C K , H C 
K XA^ftl^^nSo *0lJT}i> H C K i: P C KtiHS^-r 
§«icra-toSff^^fflv^Tv^So ra^f^:. HCKXi:P 
CKXtP-©W$TfeD. HCK. PCKlcMLTiM 

[0 0 13] 4'> k#iOM^IiXK«SL. ^0«f4 
% V s i g k-ea^-To P y Pv^X^ 7 t P S TA^' 
Xilt^t. PCK, PCKXtcfc^JlRi^fEiM^n. jfe 
5 y^^'T' k#BcDmi^X{i:mLfc+)->:/U y 
if7^;l/XPk/b^tfit(^ti§o mmic. Hi^yhUiyX^ 
2{cA;fj?nfcHS T^HC K, HC KXtCjcDHii^K 

ji^n. h^^^^y^'xkms(DmwiMsicMmhrc 

U-y7'U>i^/Vl/XHk*^m^nSo HkKjS^LT 
HSWk*W^U *B!^M^A^k#S£Dfl#»C'9-y 

•/uy^^^nsc cnfc^fefrLT, Pktcis^Lm-r 

5P SWk*?^fflLTk#ico«^»c^2:/U^^- 
>>'fS#A^'-9-y7°Uyi'"$n§o ciOBtP SWki:P>'7 
h Ui^'X^ 7 i:®KlC;^7y-h 8A^~^fttTV>§o IP 
P^>7M/v'~X^7(^)kSB©tb±lP ki^PCG^; 
®:t7A^i:?>n. §l?WfcP SWfctiP P k;6^ti^l&^ti 

§o u<DPP k«7~^y^^yyffip^ff'tcfcb;'3^n§pc 

G^&'&A.T'iot). ^PSWti-^tcMgflSiJffll^nSo C 

:/u^-\'-^>'fi-^p B L Kt,^^i9^msicnbr-mc 

m%{m(Dm:-my-f') y^^c^tnL-zm z -/u 

[0 0 14] c<Dm^£2mmim^^v^^-'j^nrs 
omc^K). fijxtf k»a©ft^««mv s i gk« 
m^^oymK^itt^o 5fe-r> p c g icmi^xm i :/u 
•v-s^fl^p B L K*^«tasn. -w^imiEfi V p s 

T-±#-r5o il^DW4^±WPt:j-^-;^F^t^fc^t. PkK 
|alfflLTfl2 7°'Jf-¥->>'fI^*^»^jA*tl5o C(Dm 

xit. mz-fv^^-iym^(Dmm^v b t^^rv^ 
§0 c(D]y-<)Vtimmt---)i^¥ ■intern. Hk immL 
xmm»mmim^jii^n^o mixn. coymm^iB 

P C G KIHIffl UTfi^llWfi V s i 

g^-mcifu4u-<)Uzwh±if^. com, 
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H s T i:«*ftfi^fesv^ci^ffl$^5*e:«fe5o 
^«^P B L K*fflV^T*5f5 ^^i^-ri^'^Mtss^nT 

^a^tc^y- h«^»§«^*^«n5^^^x— r ^' y 
t T-^ :/ U f - ^ - i>~^tf ^: ^ T D . C © S WT'^^ 

gPA^6»JWf^p c G^«i&-r5o fs^is© 1 -^-ry^ 

^- £ Sii.*IWRIi(?3 2 OA'^So §^11, H S WCD:t ymf^tf 2 

[00 15] g|4a, EI 1 tC^SL/cTi'f-^' y^VhU^ 

y_ I, ^i^jj. F, ^ §^ H h l^v^X^ 2 ?)|lii^liJ:^ 
^tlfc-i^-yT'Uy^'V^yyXH 1, H2, H3, •■. ti^ 
n-y^^-h2 lRt>V^y7r 2 1, H 

H2. HH3. tr^*)m<t^}\smzmu-^n 

5o Y'yyT.^y'ysyV-Ym^f-^mmt^ 

- h 2 1 \t■^y■f^) >^WbXHti:jSi:TMIfl«I#U 
^^g|5!b^P.X;':?nfcCK, CKX^&'^-yT'Uy^^LT/^ 
-y 7 r 2 2 \zm^t^o iP-Ss **SSt?>JTHiH 1 , H 
2, H3, ^SSfflV^T^HSW^P^raiiJftl-rS© 
Ti±^<. -BCK, CKX^Hl. H2, H3, ■■, 
t:«Lfdt, iltl^HHl, HH2, HH3, -, h 
LT^H SW©P»1P«iJil^fT?3:oTl>?.c HS/7 hUv' 
X^2*^e.ffi:/3^tl§H 1, H2, H3, 
aS-^^A^iCTV^S^. ilft;&igSH S W£0PJPJi5iJ» 
{cffl^/^§cDt?{i^<, -0.^n<yi'y-h2 l^fe/TLT 
«?^S)^%fT*l^HH 1, HH2. HH3, -. ^f#T 
V^5o e:ne.HHl, HH2, HH3, iiSS^S 
^^©^CTV^^V^C K, CKXta-cSl^TitliSc^nS 
W«^cHSW®P»1lflSJ»*^tT&x.§o Wc, 

7 h U'i/'x^? 7*^p.to;^)$nfc-9-y:/u y^'f^)]^7.? 

1, P2, P3, -, {ii'D-y^y'-h2 3©P^PJSiJ» 



{CfflV^e,n^ ilO^-h 2 S^iijitfcC K, CKXA^ 
PPl, PP2, PP3, -, i:LT#P SWCDBflP^ffiiJ 
WcMV^e-nSo ^33. ^'n>y^^-h 2 3 t^&P SW 
tDPEgjCfi-^r-b 8A^/n£LT*5i9. ^P P 1 , PP2, 

PP3, \cit¥ zGm^M-^n^o 

[0 0 16] gtttcH5©^'l'5y^'f--V-h^#B§L 
T H 4 Jc^tn L fc 7 ^7 7- f 7v h U ^ xa^SBOftff ^ 
PffllcMHi3-r§o P C Gti^^y^^y^'fflPsWKffi^^ 
n> ymmm YyV^ (S If -y h 6 nr 

tJ»*^-et§o CK, HCK, PCKlilRl-OSJ^^ffl 

l/^TV^So flttti:. CKX, HCKX, PCKXfelBl- 

iy*x:t-.u-^5!3^p)«i&^n^o p c Qifmti-^tifcm 

HSTA^tti^^nSo P>'7hUv'X^7(iPCK, P 

c KX{ciwisBLTP s T^mifmmu -fv^f-^-t^M 

(0^yfVyif;V\yX? I, P2, P3, ^Hitlt 
§o Hi^7M^i?X^2(iHCK. HCKXiC 

mmLXH s T^Wi^KJ^L. ^B*#fi^cD+J-yyu y 

i?V-?;l/XHl, H2, H3, mU^k&tlt^o ^ti 
<yi?';f-h2 3(iP 1. P2, P3, fciSUTC 
K. CKX^miRmmm-^^. PPI, PP2, PP 

3. -. smz§mt^o cm. ^ry-hs 

£4 PPl, PP2, PP3, tCP C G^iDX.TV^ 

-77^ H^^7hb>'X^?2flJ«^'n-y^y-h2 1 
liHi, H2, H3, tJSUTCK. CKX^Sf/? 
Wtcaa^^i. l^i«S<)^-9-y7"U>'^'^^;VXHH 1, H 
H2, HH3^4fiSctTV^i.o EI^n©^^ 5 y^'f-^- 
h*^6H^p,*^»c. -^7'U^^-i^ffl©^-^;l/XP C 

Gim\^y h^myms^^L. §Mk-f')^'?~i^ 
m<D^yfv y^f^j\^7.{t 1 e-y h5i'0'''?;i'Xi|i^WL 

Tl^So CinfcML. ii*#fi^©-9-y^uy^'V^;i.x 
Itf'y h^>©/Vl^Xi|iM^:)&-5Ti/^§o -IStc. PSW 
£Dx^yBtP^« l~S(lf-y V'T^h-Drm^-tK HSWO;^- 
y^F^ai e-y h53-UA^^P.)&V^«KLTl/>So cnfc 

[0 0 17] H5tD^?-Y5y^^f-V-hCDlST£Cl# 
i©ffi#^0«ffiVs i g lO^ft^S^LTV^So PC 
GfClSCTlll yUf-^-v^^M-^A^WtiASnSo CCD 

^'^;^{±§Bt4-^-;^ F^nfcti. p p ucjs dt« 2 7° 
;i'F^nfc^. HH 1 tcjESi;T*Bft#M^*^»^jitn 

[0 0 18] 
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[03] iauc5^L^c7^f-f ::^vh'J^xa7r;S*® 
[02] 



[H4] HHc^tfcTi'xf :7^ehU^xa^Sa® 
[H5] m4lc^Lrc7i^f''<f'^hVi^7.m7Fi^M<D 
[H6] tJe*©7^x^':/vbUi?xa^S«O-0!l« 

1 VJ^^M^S^X^ 

2 H-yyhUy^T.^ 

5 ^Ug^^-v>'¥IS 

8 y-b 

[06] 
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PBLK JTV 
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HSTo— 
HCKo — 
HGKXo — 
VCK 
VSTlVCKX 



[HI] 
2 



Mnim 



H3 



Hk 



Vsigk 



-I 



1 [pSWlpSwT' [ PSWn 

Vi ri n Vi Vi Vi Vi 



I- 



ppi PP2 PP3 m. 
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PCKo 
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F 



Pv/7 hl/i^X^ 
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SL 



HOC 
PCK 
HST 

Pk 

Hk 



PPk _s\_ 



Vp 



Vsigk 



Jl... 
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PCG J I 

PgKj JHJIJIJIJIJXJ^^ 

PCKXj 

PST II — 

HST '■ 1 I 

PI ■ I I 

P2- ■ I I 

P3 . n 



HI 
H2 
H3 



PPl J" 

PP2 _r 



PP3 J \ n 

HHl TL 

HH2 • n 

HH3 



